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m^'m (£]) 



20 
0 
0 
5 



2 

^1- 



29,000 
0 
0 

269,000 



298,000 ^ 
149,000 SJ 

1. S^^Ai- SA-ilAi(£^)„ie 2.^7?^(i 
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t^S^l 3fl7l^l-§- ofl^^l ^^l^flS) <H14a1 ^S^^ *j= 

^* ^*><^ ^^121- 7>^tb ^-§-7)1- ^^^V o}u]^] 1,2- 

cHls-Ai-s-aiAji^ "tt^^^-^ ^ <a:«^S ^^^flS. -^em*= l-s)-^^> ^ 

£ 1 

c\]^X\ ^el?}, #5^-^n> 
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7]]^^ ^^l^^J-^ ^ ^^llSurface modified silica by plasma 

polymerization, preparation method of thereof and apparatus of thereof} 

l: ^*7l (Tubular reactor) 2: RF 

3: iii^7l (Mixing blade) 4: ti>-§-7l :^]o]7] 

5: ^1 1 7lol 6: ^fl 2 7lc>1 

7: -fr^^^7l(Mass flow controller) 8: 7] ^l-g-7l (Gas container) 

9: ^^^l^(Needle valve) 10: -g- 7] (Bubbler ) 

11: 

12: 7] (Impedance matching unit) 

13: RF ^^^w-^^KRF power supply unit) 
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sWlfe ^£^1 2li?l^l-g- ^;^l^>2] ^3)-^ *j= 

^^}c^ ^A]s^ ^^o] 7>^*V ^-S-7l« ^-R-t!" c>^7il 1,2- 

^^t>l^E]- <a-^<a:€- ^<^1^1 -a^^ ^^^1^ ^sl^'Vl- l-el-^^^} ^ 
^ s^^j-i^AS 7ll^Al?)j7, o] jL^a 7M^ 'Mal^'Vl- ^V-S-s]-'^ c]]s.A] 
:42,^^S-^, ^efl-^ll alsfl ?lSl-ajoln^, oflSAl 4# ^^^^ 7fl 

<12> oflS-A] -g-;^l7ll(epoxy molding compound, EMC)^ ^S.M] iJi^>* ^^$] ^^^S.^ 

E.-1 5^1-^ ^flS-S.-^) ^el?>(silica)Sl- ^;^)(epoxy 

resin)S. ol^^l^ 9X^^ , ^^1^ ^9^^^ , 7]^]^ ^ s?-*)-^ , 

"il-^J^d* 1960 "gnfl^ sfl?];^!^ -g-^l^flS ^flaj^g o] efl 90 

<i3> s|e ±.^>fe 4i^Sl-, Jl^^^al- E)cH7]-^ «1:^<H1, <^l^Al -S-;:^!^})^ cj.^, H]- 

4i7c>7]- sis. 7]^o]] -^2]- ^A] 200 ■C^l^i-^ bi-^S]^^"] ofl^A] -g-;:^! 

3.^0] ^3 71 71 ^ <=Hl#Al -g-xl^flfil- ^s. »^^^^^o] ^^$t}c^ ^^^^o] 

^ <^&l 7M S-^l^ol oi:7l^o.s ^]^■^■] -g-^l7l]£l ^sj^jol A^^cl-. 
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^ f-^ ^^E]^aV, o\]^-X\ -g- ^1^11 2^ «J=^T-Al?l7l 7l#S 

^1 <^1^^1 ^^1^1)21 ifl^ ^^fe 71^4 ofl^A] -g-^l7ll^ tij- 

^>*s>oi 7l]^^ -ael?}* c-l-g-sM ^El7>4 ofl^A] ^xl^sl 

^^oll Ti^^ 7}^] ^^1:^ 7M^ 9X^. 
<15> ^eflol ?is.^;qis. A>^t!: ^ein^l X'S 7fl^ 7l#t 3.^/^2^/^^^- 

^ ^a]?!-* ^V-g-*}^ ^J-^aCPretreatment method; PM), 3.^^J:^ -^e^m- ^>-§-*>fe 
'^(Internal pretreatment method; IPM) =l^JL ^z11<a/-€e| ?>■!- -S-^Hl ^7>s>fe 
«J-^(Integral addition method; lAM) Slcf. PM* ol-g-^l-iS 7ll^ 

^4- ^ein^ -g-^ m^^-i- 4q^>ol ?iS2l- ^^Sl- 3!|-:^ol ^^sjoi^i^ =. 

7>^^^^>1 7^:^ ^^^M ^^IS -g-^l^fl flt!: <L>"a^1>^l -§-g-5>7lollfe 

u]^ ^12^014. IPM^ PMS) 4^4 ^^^Sh 4^^: «<J-'^-^S 7> 

^ ^1^>^ ^t^slSi^M- -§-'"11* ^>-8-*l-^ ^^4 ■?]?!: -ael^-V^ -g-^ 5J S^^l ^ 

s. 01^014^ ^^ol $x^x^. ^el7>4 ^4^>-4 ^^^^ ^^o] 5> 

SI4. 

<i6> oi4 ^oi ^eflo] 5^^^;,,]^ A>-g-*H ^2l?>4 a^* 711^ si-fe -g-nfls. 
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<^>=T''^(Plasma Polymerization, Academic Press, New York, 
1985)<^1 S]^}^ #s)-^i^> ^^T--^- cf<3=«!- 71^<:>)1 cfl*!: -^-4^*!: ^ ^J-^-i- ^'='1 Jl 7}S. 

^^■a n^SS #ofl tflt!: -¥-^£2]- tfls}-§l-A^ol ^o.^. a.Ji 

slgicf. 'i^l-oKTsaDsl- ^ ^oKvan Ooij) ojei?!- #5l-S°> f''^ 7l#* 

ol^^H ^Ml*^ #el-^^> ^^AS ^2}-, ^el-^p> ^i-B^vfloi] ^ 

(Surface and Interface Analysis, Vol. 23, pp. 261-275, 1995). 

^11^ ij-'S-a: -§-°m -^>-8-^i-ss ^-^^-^^ ^^^^m 9X^, =l ^^21^1^°! 

ajl, ^^Sl ^ ^efl^ 7>=^^S|l2f ^■^Bl-o.ol ^5)^7} ^^5)7ll4 

^-y-"^! ^^ASs)<H ojs 01*1- ofls-A] -g-^i7flsi ^A^x-]s>i- ^5fl*l-fe 7M 

^fe til-, <H1^A] -g-^l^flfil Als]^^ ^t^V^ ^^fo^ Z]-^ ^Aj^ *J=-y-Al 71 ifiA-^ «-^€2|- 
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<i9> ^ Hfoioi ^A] o. o>/fl^^o_^ ^^^]^ ^^^^ 4-4^?]: 

^^(H. M. Kang, K. H. Chung, S. Kaang and T. H. Yoon, 
Elastomer (Korea), Vol. 35, No. 1, pp. 53-62, 2000). 
<20> 4^7]^ #2}-^^> ^^(plasma polymerization coating) 7l#ol 7]^^■9] 

<21> T^e^-Ai, ^ ^Vt^o] A^V^l ^;^]^ 7fl^^M fl^M ^]^^] *^l7l]^ 

o]l^Al ^:^]yj:0] ^a}-^ ^^^v^ fl^>o^ ofl^A] ^:^]^ ^^o] y}^^ 

^^7]^ ^>^^1 1,2-^1^-^1-5-^1^^1, ^^^^f} ^ =^^l>^i -^d 

-a&in* S^^>^ 7ll:i^ -^sl^l-l- ^l^^V^tll 

^, ^1^ #^j<^l ^^^Ml 7ll>a^ ^:£^1 ^7l;^l-g- oll^Al ~g-;^l7i)S ^l^^>^i3fl Xicf. 

^^<='l ^>^^] l,2-^l#Al-5-^i^^(1^2-epoxy-5-hexene), S^^^^ 

(allylmercaptan) ^ -af^^^Cal lylalcohol ) ^^17.^ ^h}:^^} -S^ 

711^^ oll^Al ^g-^l^H^ ^sl^m n ^^1^^ tVcf. 
<24> >a-7l 6>^[7fl l,3-^-^l<^>T^li^-^^^(l,3-diaminopropane), 'a:S<=>>^ 
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(allylamine), ^^(pyrrole) ^>-g-* ^ 

<25> ^ ^VTgo^ ^el^l-* ^^A^ ^^Al^l^ tij-^ofl ojo^A-l^ ^5 25 

- 35 /rni^ ^s:)^!-* *B^-^^> ^1- ^-8-71(1) o>o]i ^cy^ ^o]] y]--g-7l vfl 

^ ^-§-71^1 o>Tni;^] sf^^^ 1,2-^1 #Al-5-^iAji(i^2-epoxy-5-hexene), 'tt*^^^!]: 
(allylmercaptan) ^*^#(al lylalcohol %^ n^^* *^]-^ i^-g-^l 

^h^^ ^^-^17]^ 2 ^7^1; ^ 10 - 40 W, 71^1 40 50 mtorr, 

^■1e|A]^ 20 - 40^^ Ss]-^i='} -a^j^V^l ^-g-711- 1-50 rpm 

^l7l^ 3 oj^o^;^)^ ^ig 7fl^^ oll^A] ^^l;<l]-8- -^el^V^l 

<26> 3 #^^^> ^\^% l,2-oll^Al-5-^lAj1 

(l,2-epoxy-5-hexene), 'ttttH ^^(al lylmercaptan) SE^ ^1^-S(al lylalcohol )^ 2|- 
^ ^^S<=>1 ^-^7) ^i^ofl ^^ofl ifl^l-^ (optimum condition)^! * 



RF ^<a(2)ol tiV-g-7l(l);5^f n ^>-§-7l tfl^^^lA-^ ^^^l^lji § 

^^^^^ ^}o^ tiVtfltiJ-^tO,^ s^:?i^>^ ^cf^7ll# 7>:^1^ Jilti]:7l(3);^ ^ 

*7l 7flo^7l(4)ofl «^iL>-8-7lc>ll ^ 1 7lo1(5)^ -^^-71 ^^^7\ 
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°11 ^1 2 7]o](6)S. ^1-^^; =L^JL -Fr*S€7l(7)7> ^^4^ 71^1^ 

7l(8)2f 2:^<ia.(9)7l- -^^i^ cf^^l ^71(10)1- i^^Vfe a}-§-# S.^s> 

<28> oi7lAi, ^71 «>-§- 71(1)21 "a^-^lfe ?l-§-^So11 Sltl: ^elT-]- ^^o] ^^^SS s. 

A^A^s]-/] ■a^l'ai ^^71(12)21- RF 3.<Q2] a^sl-fe- RF ^^^J" 

^1(13)7> 7M^ <^1#^1 ^^ns] ^lS^ch^l<Hl i^^t:f. 

<29> ^7] ^-S-7l(l)fe s|-°l^^(Pyrex; M]^ 100 mm, 360 mm, -^^ll 10 mm) 

S. ^] 1 7lol(5)« aV^sH 7}-^*>£^ s)olo|o.i^_ ^el?l-2l ^04^ ^^-ir 

*H ^>-§-7l2l- aVifl «J-*j:o.^ ^:5iol y}^^ oj:^^ 7].^ iiltt1-7](3)* wl-g-7l i^-^o)] ^ 



s ^^^^ -S-^i^Hl Sl^H^i. ^einfe ^1-71 7)1^^ :s-^]7ii-g- ^Ein 

<3i> tiV£s)l 3^7l;^l-g- °)l^Al -S-^l^ll* ^12:^ nfl 7fl^^ oll^A] ^;^l:7fl^ ^^^} 

1- A>-§-«>^ ^e|?>2l. olla.Al<i)-0^ ll^'a-A]^ °11^Al :g-^]^ll2l Z]-^ 

<32> ^1-71 2fl7l7;l-g- <^1S-Al -g-;^l;?l)# #5^^.^^ ■=^]^■^] 

^^1, ^^^1, ^2l-#^[>lll- 150 "CoflAi 3 cf* ^7l 21=11 #el-^p> 
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^ JI-^ ^o] ^^d\] 130 1C<H1>| 3 ^Zt 7lil- ^sflTl^ ^ 175 'C<^]^'] 

<34> o]S\. ^ ^1^^ ^Al<:^loll o:[7]t}c^ ^^^}7\] ^4^^}^^ , ^ ^^o] ^A] 

<37> ijix-l, -§-§-^^ ^el^l- 30 g* ^-8-7lo11 ^JL ^-§-71 tflS] ^ 

71'a-^^ l>40-3 torr7l-^l^c>lS^ ^<^] ^fl-^ ^-§-71 ifl^^ ^^7]1- 50 rpm^S. 4] 

^A]?llgXi c^-^^l l,3-Cfolol-ali:iHS.^(^AHl 1)^ -^^2:^7)1- Aj-g-sr)-.^ H}^/) <?> 

-a-<a^1?^ ?}-§-7l ^^a] -a-^o] 40 mtorrol Sl^s. ^>^cf. n cf-g- «}-§- aI^V 
1- 30^3. 31^A1^ ^ ^sl-^aj- 20 , 30 , 40 , 50 W^l z| S^ofl cfls)] ^a]^ 

^12:^ -aal^m °l-§-s>o^ oflS-A] ^^l^DCEMO* ^1a^H <^1^-^1 ^^1^11^ ^^7j-£# 

#^*l-5a4. 40 m]^^ 7}^ ^Ji^*- :a.^7i ^^o\] 40 w-i- i,3-cf='l°> 
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2^3^- «>7l #e(-^i3> ^^-i- 40 W, :^^el Al^^ 30 2:5. JI^Aj^lJi jl^js^ <y-^ 

* 30, 40, 50 mtorrS. ^SI-^It^ #5]-^n> -^^Itt ^, ^ISfl ^^l^l-i- 

mtorrofl>l ^^^^2,7} 7H> ^IJI^:* iL<^7] nfl^oll 40 mtorr* l,3-i:^olc>>nli:: = S.^S] 

#el-^n> t^^AS eiacf. ^V^l^AS ai^>^ a^a^si- s?F7l ^*><^ #e} 
^p]. 40 W, 71^1 40 mtorrS. Jl^^l^lji ^-^ e] ^1^^ 30, 60. 90 ^S. ^ 

^^2^^} ^^-ir -iAlSV ^,3^^ ^>l^«r>o^ o^I^-aI .g.^] (emC)* 

^<='}^lfe 30 ^7} ^^5l5i^. i^el-^l 1,3-cf. 

olo>n]i:,xE.^:g-o^ 2:^^: 40 W, 40 mtorr, 30 S^S. 

<38> A>^:g (monomer 2l-«h^ ^2: ^ ^^^o] t:\-S.7] nfl^ofl z]-zi-oil cfl5>oi 

S^Sl #5f3.D> S^i^ 31-^31). ^O] ^l6>ol(^Alc.il 2), 3lll-(^A]ojl 3), 

l,2-ofl^Al-5-an^Jl(^Aloil 4), 'tt^^ ^e}-(^a1 oj] 5) oji^ 'a-^'tt^C^Al oj] 6) ^-=^1 cfl 

<39> #e}-^^l- f'^s^ 14s)- ^al?>« 71)^ Al^CfC-^Ajo]! 1 ~ 

6). 

<40> 
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IS. 1] 







1 


2 


3 


4 


5 


6 






40 


30 


30 


10 


30 


30 




:?|^| &^^(rrtarr) 


40 


40 


50 


40 


40 


40 






30 


30 


30 


30 


30 


30 



<41> ^Alc^l 7-8. 

71]^^ -^el^m 4><y- ^Hl^-I 1, 3, 7, 15 ^ i^5}-(aging)Al^ii|-. i,^ 

^^cJ-^^ #el-^^> 30 ^el^l-S 1000 ml wl^l^<^l ¥^ ^ « ^-g:* 

<43> ^Ajc^l 9 16 ^ tiliao^l 1. oil^Al 

<44> 4^ ^ 2^1] M-B^-id: 150 "C^l^i 3 

^^71 ^Ai<^i 1 8 ^ 7M^^i ^^n^ ^^1 5 -^^^iTll 

^^A]^ ^, -H^ #-^^1 ^Si^. ^^7j-:£(flexural strength) ^^j^l 7] 

91^ ^^>1- ^l7l^}7l ^^-c^ ^^^1 #^1- ^JL 130 r^l-^i 3 S-^ 7l^» 
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<45> [S. 21 





^AIOII 


dlBOll 


9 


10 


11 


12 


13 


14 


15 


16 


1 


A1 

A 

g 
V 


ai 




24 


















^AlO]l 2 




24 
















4'AIOII 3 






24 














4'AIOII 4 








24 












^AIOII 5 










24 










^AlOjl 6 












24 








^AIOII 7 














24 






^AIOII 8 
















24 




^ai?^ 


















24 


01!^ A! ^Al 1) 


10.19 


10.19 


10.19 


10.19 


10.19 


10.19 


10.19 


10.19 


10.19 




5.78 


5.78 


5.78 


5.78 


5.78 


5.78 


5.78 


5.78 


5.78 




0.03 


0.D3 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


1) d^O|^ii|y:^| CHI^AICbiphenyltypeepoxy) 

2) Sll s !:r: S (phenol no vol ac) 

3) Mai nil y 5 i^:: &J (triphenylphosphine) 



<46> ^^c^] 1 7. 
<48> <Al^wJ-^> 

<49> 1. ^^7j-:£(MPa): ASTM D 790^1 ^^3 ^JE. aI^^a^ 250 'C<^1^i 3x 
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10>60 mm 3.7]9] a]^^ >^>-g-^>c>^ 
<50> 2. ^^%>7fl^(CTE, m/mC): TMA<^] ^^>^ Tg ^l^}^ ^J-(glassy state)^ Tg o]^^ 

^ Jl^ ^^(rubbery state)<=^l'^i ^^^^>S4. 
<5i> 3. fl-^^(wt.%): 121 100 % 27]^^ ^^]]^^ (pressure 

cooker) ^<=>ll^i ^ 37ll^ 3>10>60 mm 3,7]9] a]^^ a1-*^><^ 8, 16, 24, ^ 32 ^]tt ^ 

<52> IS. 3] 







(MPa) 


250 t 
(MPa) 


CTE im^'C) 


e^e(wt.%) 


o — ) 




8Ai21 


16AIZ! 


24AIZ1 


32AI21 


^^011 1 


^AIOII 9 


167±3 


7.5±0.5 


42. 


128 


0.50 


0.66 


0.70 


0.70 


^Sd! 2 


^AiOli 10 


165+4 


7.2+0.8 


39 


128 


0.49 


0.64 


0.71 


0.71 


^gOII 3 


^AIOII 11 


157+3 


5.6±0.7 


33 


133 


0.55 


0.72 


0.78 


0.75 


^SOll 4 


Mhm\ 12 


154±3 


5.7+0.9 


37 


135 


0.49 


0.69 


0.77 


0.76 


^'^011 5 


^AIOI! 13 


152+5 


6.0±0.3 


38 


143 


0.58 


0.75 


0.74 


0.76 


Mmm 6 


^AiOll 14 


148±5 


5.5±0.4 


33 


140 


0.56 


0.68 


0.76 


0.76 


^§011 7 


aiinoii 1 


140+5 


5;6+0.7 


35 


145 


0.54 


0.70 


0.81 


0.81 



<53> ^^7] K 3<^] M-Hl-Vf ^o]^ ^ ^^<^] tc)-^ ^Ajc^l 9 - 14^ cfl^ 

(control sample)^ ^]B,<^] l^z}- ajiH^fl-i- ofl^A] ^xj^fl^ ^^7^^7} ^y}^}<^^^ 

^ 9X9X^. ^^Jl, ^ *^<^1 ^-^Hl 9 - 14^ * 
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<54> ^^d}l 8 ~ 9: ;t!-<^l ir)-^ ofll^A] ^xl^fls^ g^^^j-j^ 

<55> #5l-SD> ^^Sl Al^<»i] tn].^ 2:A>*>71 ^H>c^ icSl- Al^(aging 

<56> [S. 4] 







^^^S (MPa) 




0 


1 


3 


7 


15 






167 ± 3 


167 ± 4 


167 ± 5 


165 ± 4 


165 ± 2 


^lOil 9 


4'A!01! 16 


165 ± 4 


163 ± 4 


164 ± 5 


165 ± 4 


165 ± 2 



<57> a 4011 n}9\- ^O], ^ ^T^oll 4^ ^^l-^l 15 ~ 16^ i^Sl-A]^o11 It). 

^>-§-«-^l nl-e} ^l^^l ^^]tt^ ^^^-ir *J^^^H -^l^^l -g-^l^ll^ -f 
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^J-** a. m.,^oii ttf^ -Hl^Ai ^^l^flfe ^^^^-a -ae^?]-* l-el-3°l- 

oiis-A] ^^'■^ol ^^^s\o] oi]^Al -g-xl7ll7l- f^efloll u]^ 



20-17 



1020010014393 2001/4/1 
1] 

tiVi^l 3fl?lxHl A>^E)fe o\]^X\ -g-Xl^l)^ Si-^^i, ^Hl7>5l 

'^V'il^l sl-^l", l,2-<^l#Al-5-«!'a(l,2-epoxy-5-hexene), <a:*^^€ 
(allylmercaptan) ^ <a:l^«(al lylalcohol ) f^-Hl^i ^^S. m^^^} ^^"U^ 

[^^■%'- 2] 

^oflA-l A^^^ 5j<y^ oll^A] ^xl;.i]-g- ^el?K 

3] 

*5l-^^> ^-^^S «j-i^oii 

1) ^5 25 ~ 35 /an-a ^el7'>S -^e!-^"!- (D-a-oll ^-g*}- ^ofl 

2) 41-71 "a-^o] ig<>l^ «V-S-7lo11 o>ui^i S|-^#, l,2-oll#Al-5-ffl)^J 
(l,2-epoxy-5-hexene), SUd] ^^(allylmercaptan) ^ 'a-^'^r-l-Callylalcohol) 'f^'^^lAi 

^'S* *^><^ ^-§-7] -iVO-S ^Til; 

3) l-el-5:fl> 10 ~ 40 W, 71^1 "y-^ 40 - 50 mtorr, ^^^■^]tt 20 ~ 402:5. ' 

-^^^sl-Jl HV-S-711- 1-50 rpm ^S. S]^X]?]^ ^7^1 IS. fl^<>i 
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^Ife 5i* e>fe "^l^^l ^^l^il-§- ^2l7>si ^ia«oi-^. 
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